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(57)Abstract 

PURPOSE: To provide the thin-film magnetic head which can 
decrease the coil resistance value without changing its window 
height even at a high TPI and a high speed transfer and the process 
for production of this magnetic head. 

CONSTITUTION: The thin-film magnetic head is so constituted that 
the coils 4 and 4* at the rear end of the head have the thickness 
larger than the thickness of the thin-film coil 4 at the top of the 
head near a magnetic gap 20 covered with upper and lower cores 6 
and 2. As a result, the step area of the coil is increased and the 
resistance value over the entire part of the coil is decreased 
without changing the window height of the magnetic gap, thereby 
the generation of thermal noises is suppressed. 
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* NOTICES ♦ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So tlie translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin film magnetic head characterized by constituting thinly the thin film coil thickness for said point 
from thickness of a back end part in the thin film magnetic head which performs record playback of magnetic data 
by carrying out the magnetic gap configuration of the thin film coil for a point winding and near the magnetic- 
recording medium opposed face with the wrap upper part and a lower core, and energizing two or more thin film coils 
in said coil. 

[Claim 2] The magnetic gap configuration of two or more thin film coils for a point winding and near the magnetic- 
recording medium opposed face is earned out for a vertical twoHayer thin film coil with the wrap upper part and a 
lower core- The thin film magnetic head characterized by constituting more thinly than the thickness of a back end 
part the thickness of the vertical two-layer thin film coil for said point in the direction close to ** in the thin film 
magnetic head which performs record playback of magnetic data by energizing in said coil. 

[Claim 3] The magnetic gap configuration of two or more thin film coils for a point winding and near the magnetic- 
recording medium opposed face is carried out for a vertical two-layer thin film coil with the wrap upper part and a 
lower core. It is the manufacture approach of the thin film magnetic head of performing record playback of magnetic 
data by energizing in said coil. The coil frame to which spacing becomes large at the head back end according to the 
other side is prepared on a nonmagnetic substrate. The manufacture approach of the thin film magnetic head 
characterized by constituting more thickly than the thickness for a point the thin film coil thickness of said back end 
part by fixing the 2nd additional thin film coil on said thin film coil of a head back end part after forming the 1st thin 
film coil in this coil inteiHrame. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thin film magnetic head which can reduce coil resistance, 
without starting the thin film magnetic head and its manufacture approach, especially changing aperture height, and 
its manufacture approach. 
[0002] 

[Description of the Prior Art] Generally, the thin film magnetic head prepares art up core for many thin film coils (it 
is only called a coil below) which minded [ lower ] the insulator layer on the non-magnetic-material substrate on the 
point part of winding and this wound coil, constitutes the magnetic gap between this upper part and a lower core, 
and performs record playback of magnetic data by energizing in said coil. Although this thin film magnetic head 
created the coil and could shorten the magnetic path by the thin film technology, it had the trouble referred to as 
that the coil cross-sectional area is small, and coil resistance becomes large, causes generating of thermal noise, 
and checks efficient dataHogging playback in order to wind 1-10 micrometers and a very thin coil around a narrow 
field many times. 

[0003] In order to solve this problem, the thin film magnetic head which constitutes more widely than the coil width 
of face near the gap the coil width of face of the periphery part of the head back end. and reduces resistance as 
indicated by JP.I -109507 A is proposed. This thin film magnetic head forms the lower core 2 in a part for the head 
point on the nonmagnetic substrate 1, as shown in drawing 5 . After covering the large coil 4 by winding and 
covering these by the insulator layer 5 many times as the width of face near the gap is besides narrow and the 
width of face of a back end part goes to a periphery, the coil 4 for a point is covered with the up core 6, and it 
constitutes so that a magnetic field may be generated on the upper part, the lower core 6. and the gap film 3 
between two. Especially this thin film magnetic head reduces resistance, without extending the aperture height 
con^esponding to the width of recording track, in order to form broadly the width of face of the core 4 shown in the 
drawing 5 (a) left end as it goes to a periphery. In addition, the inside of drawing 5 and (a) are the direction sectional 
views of (Length Y) of the thin film magnetic head, and the direction sectional view of (Width X) of the thin film 
magnetic head and (b) are Hole. Moreover, the conventional thin film magnetic head is indicated by JP,55-84020A etc. 

[0004] 

[Problem(s) to be Solved by the Invention] although the thin film magnetic head by the above-mentioned 
conventional technique decreases core resistance by [ which go the core width of face of a periphery part to a 
periphery ] it being alike, and following and supposing that it is broad, the width of recording track of a record 
medium became narrow by the demand of a raise in recording density in recent years, it was alike, and it followed 
and it had the fault said that it is inadequate to fully decrease the thermal noise over regenerative-signal level to 
which regenerative-signal level falls only as the cure of said core width of face. That is. when regenerative-signal 
level fell by the demand of narrow track width of face, there was fault said that the S/N ratio to regenerative-signal 
level is unmaintainable in the predetennined range. 

[0005] The purpose of this invention is removing the fault by said conventional technique, and is offering the thin 
film magnetic head which the resistance of a coil can be decreased [ magnetic head ] and can decrease generating 
of thermal noise further, and its manufacture approach. 
[0006] 

[Means for Solving the Problem] In order to attain said purpose, the thin film magnetic head by this invention is 
characterized [ 1st ] by constituting more thinly than the thickness of a back end part the thin film coil thickness 
for the point inserted into the vertical core of the thin film magnetic head. 

[0007] Moreover, the thin film magnetic head which wound two or more vertical two-layer thin film coils by this 
invention is characterized [ 2nd ] by constituting more thinly than the thickness of a back end part the thickness of 
the vertical two-layer thin film coil for said point inserted into the vertical core of the thin film magnetic head in the 
direction close to 

[0008] Furthermore, the manufacture approach of the thin film magnetic head by this invention The coil firame to 
which spacing becomes large at the head back end according to the other side is prepared on a nonmagnetic 
substrate. After forming the 1st thin film coil in this coil inter-frame, it is characterized [ 3rd ] by constituting more 
thickly than the thickness for a point the thin film coil thickness of said back end part by fixing the^2nd additional 
thin film coil on said thin film coirof a head back end part 
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„,agnetic head by said 2nd descnption can decrease ^^^^ ^.^ 

thermal noise. «nnrcach of the thin film magnetic head by said 3rd des^^^^ 

invention is explained ^^'J,''* J^j^^^'^^ecJonaT vl^i^ (a) ^"*» ^ *iric head 10 by this example 
1st example, and Ca) J t ^^^^^f "^rthe St-surface appearance of ^^''^^1:^^:^,'^^^^^^^ 20 which 

longitudinal section f ^^^^J^^;'^.;^.,, carried out a right end has a record "'e*"!"' ^ the coil 4 is 

is shown in drawing ta>-'^''^"5 elliptical is ca ^^^^^ u^^d lO^STs the lower core 2 

approaches, and the j^rng (b) and (c). this thin film magnetic h«ad 10 fon^s tn ^^.^^ ^^^^ 

wound around the intenor. As nonmagnetic substrate 1. prepares ^« ^"J * ,ower 

^nd the gap film 3 in a part for ^ ^^^^^^"^ constitutes them so that the up core « J^;;^;;^;^ end while 
shielded by the insulator layer ^^''^^r^i^f^^ additional coil 4' further on * f * J,^ back end 

cor« 2 for said point -^^^ ^(^^^^.J^^e U comparatively ne«row --^J^^^'^^^^^.f^o^^r side. That 

film magnetic head by this example is constrtut ^^^^ ^^^^^^ ^ 

still smaller, but in order that it may taKe co examples, and 

fs expanded and illustrated in t^.s ^^^^ the thin ^t^^^^^^^ end part on 

extending the back end and the coil cross section to Hin. f drawintl (b) ] to 

can be reduced. . _ .-X cross section of the thin film magnetic head acco^^^^^^^ 

[0015] It is drawing showing the X X «^<>s«^« ,^ additional coil 4 in ft adds coil 

rh-trr^fo^^^^ 
L^--th«e=£r£a 

insulator layer 5. it can increase the number of wi drawing^ (a) example the so- 

the thin film magnetic head. magnetic head of said MOfi- w head 

[0016] D!3win£2 (c) is drawing m v^^'ch making thJi *rmay be approached 

called twcHayer tura and ^'^^/'ZS^JJ^^Tp^^ of coils 41 and 42 ^-<>^.^^f'\'^XSr par? coil 42 and each 
by this example <=<>"^'^«^J*'\*'t;-teJeJ st^^^^^^^ of the upper part coil 41 the l°wer part c^ 
thinly, while a coil is made into the ^^J^ ^^^^ section of a back end part on *e co ' * oT tn 

onnft /nr^ /or 
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example in addition to the ability to decrease, it can increase a coil number of layers, without thickening the height 
of the thin film magnetic head. 

[001 7] The thin film magnetic head by <explanation of the coil structure of the thin film magnetic head>. thus this 
invention is explained below with reference to drawing 3 about a suitable coil configuration to extend especially the 
cross section of a back end part on parenchyma, although resistance can be reduced sharply and thermal noise can 
be reduced by extending the cross section of a back end partial coil on parenchyma, without changing the aperture 
height of an actuation gap part 

[0018] Although the coil multistage [ by this example ] was illustrated to the drawing 1 (b) left, it is an enlarged 
drawing. A trapezoid with a base long after giving the plating substrate film 1 1 on the nonmagnetic substrate 1 Or a 
base forms conversely the core frame 7 which consists of a short trapezoid (it is only hereafter called a reverse 
trapezoid) insulating material. (It is only hereafter called a trapezoid) It manufactures by forming the trapezoid or 
reverse trapezoid coil 4 between this frame 7, and forming on this trapezoid or reverse trapezoid additional coil 4* 
which reduces or is [ expansion ] similar with the downward coil 4. 

[001 9] If it states concretely, the downward coils 4 of what is shown in drawing 3 (a) will be a trapezoid 
configuration and the trapezoid configuration in which additional coil 4* carries out contraction similarity with this 
coil 4. The downward coils 4 of what is shown in drawing 3 (b) are a trapezoid configuration and the trapezoid 
configuration in which additional coil 4* carries out expansion similarity with this coil 4. The downward coils 4 of what 
is shown in drawing 3 (c) are a trapezoid configuration and the reverse trapezoid configuration in which additional 
coil 4* carries out contraction similarity with this coil 4. What is shown in drawing 3 (d) is a reverse trapezoid 
configuration in which trapezoid configuration and additional coil 4' carries out [the downward coil 4 ] expansion 
similarity with this cojl 4, and these are the modifications of the trapezoid configuration where a base is [ the 
downward coil 4 ] long. 

[0020] Moreover, the downward coils 4 of what is shown in drawing 3 (e) are a reverse trapezoid configuration and 
the reverse trapezoid configuration in which additional coil 4* carries out contraction similarity with this coil 4. The 
downward coils 4 of what is shown in drawing 3 (f) are a reverse trapezoid configuration and the reverse trapezoid 
configuration in which additional coil 4' carries out expansion similarity with this coil. The downward coils 4 of what 
is shown in drawing 3 (g) are a reverse trapezoid configuration and the trapezoid configuration in which additional 
coil 4* carries out contraction similarity with this coil 4. What is shown in drawing 3 (h) is a trapezoid configuration in 
which reverse trapezoid configuration and additional coil 4- carries out [ the dowriward coil 4 ] expansion similarity 
with this coil 4, and these are the modifications of the reverse trapezoid configuration where a base is [ the 
downward coil 4 ] long. In addition, *rt can manufacture to this appearance from the difference in the inter-frame 
dimension of the coil frame which the coil frame trapezoid in a coil and reverse trapezoid which reproduced 
combination with the first coil frame variously reproduced with the combination of a negative mold or a positive type 
photoresist, respectively etc. 

[0021] Thus, the coils which extend the cross section of the back end part of the thin film magnetic head by this 
example on parenchyma can decrease in number coil resistance by making the configuration of the downward coil 4 
and additional coil 4* into trapezoid or reverse trapezoid combination. 

[0022] <Explanation of coil manufacture approach> drawing 4 (a) thru/or (c) are drawings for explaining the 
manufacture approach of a suitable coil configuration to extend the cross section of the back end part of the thin 
film magnetic head on parenchyma like said 5th example, respectively. 

[0023] After the manufacture approach first shown in drawing 4 (a) forms the coil frame 7 of longwise trapezoidal 
shape so that spacing may grow into the edge of the thin film magnetic head greatly according to the other side 
after giving the plating substrate film 1 1 on the nonmagnetic substrate 1. and it creates a downward coil 4 with 
electrolysis plating in this condition, where the part (the method of *♦**) covered with an up core later is covered 
by the photoresist 9, it creates additional coil 4' with electrolysis plating again. Then, the photoresistor 9, the coil 
frame 7. and the plating substrate film 11 of the aforementioned method of the Rg. right are removed, subsequently 
this part is covered with an insulator layer 5. and this thin film magnetic head is manufactured by adding the up core 
6 further. According to this approach, the coil 4 of the reverse trapezoid configuration which becomes large [ the 
cross section ] at the head back end according to the other side, and 4* can be formed. 

[0024] Moreover, after [ said ] giving the plating substrate film 1 1 on the nonmagnetic substrate 1 similariy, the 
manufacture approach shown in drawing 4 (b) forms the coil frame 7 of trapezoidal shape so that spacing may grow 
into the edge of the thin film magnetic head greatly according to the other side. After creating the downward coil 4 
with electrolysis plating in this condition, where the part covered with an up core later is covered by the photoresist 
9, additional frame T of trapezoidal shape is formed on the frame 7 of a head back end part The additional coil 4 is 
fixed with electrolysis plating on this the additional frame T coil 4 of a between. According to this approach, the coil 
4 of the reverse trapezoid configuration which becomes large [ the cross section ] at the head back end compared 
with said drawing 4 (a) example according to the other side, and 4' can be formed. In addition, in this production 
process, after forming the downward coil 4, the plating substrate film 1 1 may be removed, and additional coil 4' may 
be created for additional frame T after creation by using coil 4 ** as the plating substrate film. 
[0025] Furthermore, after [ said ] giving the plating substrate film 1 1 on the nonmagnetic substrate 1 similariy, the 
manufacture approach shown in drawing 4 (c) forms the coil frame 7 of longwise trapezoidal shape so that spacing 
may grow into the back end of the thin film magnetic head greatiy according to the other side, and after it creates 
the downward coil 4 with electrolysis plating in this condition, it gives the stopper film 8. such as nickel and Nip. by 
ion milling: This stopper film 8 is equivalent to the conductive film of thejiifferent quality of the material from a coil. 
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head which decreased cclresistanc u h« the coil of low resistance, without 

, to this example the thin film magnetic head *rti.ch has^e^c^^^^^ 
[0026] Thus. «<^««>^'"« *° 2^.eti« sap part can be '"-""^^'^^'^^ f irifTassumes that coil thickness .s 

[0027] 

^^^R SnlUe . back end section rate x coi. thickness rate of increase) 

t00283 4.;«„R- If it is the resistance of the 

[Translation done.] 
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* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This documertt has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing for explaining the thin film magnetic head by one example of this invention. 
[Drawing 2] Drawing for explaining the thin film magnetic head by other examples of this invention. 
[Drawing 3] Drawing for explaining the coil of the thin film magnetic head by this invention. 

[Drawing 4] Drawing for explaining one example of the manufacture approach of the thin film magnetic head by this 
invention. 

[Drawi ng 5] Drawing for explaining the thin film rriagnetic head by the conventional technique. 
[Description of Notations] 

1 [ — A coil. 5 / — An insulator layer. 6 / — An up core, 7 / — A coil frame. 8 / — The conductive film. 9 / — A 
photoresist 10 / — A thin film magnetic-head component 11 / — Plating substrate film. ] — A nonmagnetic 
substrate, 2 — A lower core. 3 — The gap film. 4 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[ Drawin g 2] 
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[la 2] 
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[Drawing 3] 

m 3 ] 
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[Drawing 4] 
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[H 4 ] 




(^Drawing 5] 
[0 5] 

(a) 
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[Drawing 143 
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[0 0 16] 02 (c) tt> ME02 (a) ||Jg«si®jif 

Hsm^2aiS'->tbfct>®-cfet>T, » 

n-f;l'4 2®2S:Bjatb. ^^-i )V4\mS-4 2tim 

$immmnmzw&<D-:i-i)V4±.\z^\z^^)V4' sjg 

jnbT^«^i'<DBr®a^:*:^< bTt>5t^ttc. n-f 
)V4iiStXf-4 2a:)9iM^6^0)M^ (3-f;ni5$) 

B.oaicSjfi-r-5«nc^fifebTtis, «im-rntf±:&3 

4 1 ©5feS3ffi^i-*«Tai53 T 2 iCdS^tcSt < » T:)& 
n -f 4 2 w5tej^gB^J'**±g53 T 6 < 
bTVi-5. ;r©fll(C'|g^bfca?Kmm'\-> h*«. WiaSI 

<D3-1';i'4 lXtK4 2<D»<«|^bfclHlS5^i-{C#3T6 

RZ/2^iif)Dj2itJSItCffiMf ^^m^'V'^/Hro 

[0 0 171 <»i^®fi'sy H©3'f ;p«|jg©itt«w>^: 

<r>mz:^%m\z^^mmm%^y nt. ^m^^yzfm 

*SI«±J£tf ^ ^ t iCcfc oTS*tfitSr:^<ilciSjSbT^ 

T0 3 bT£ATSi?gT*. 
[0 0 18] :^m&m\Z^^SrWt<Dn^ )V\t.. 01 
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[0 0 191 ^{i^WtC^'^tlli, 0 3 (a) iZ7^r^<D 
jV4tlffi/'hffl<Hi-S-&)gJ^t^-^fcO, 03 (b) \zmt 

%<D\-i.-f:f3<Da^ )V4-fy^-^mm^, iiJD3'fji'4* 
n-f}V4i:.^:kmmt^-hmm^-v$,<o. ms (c) tc 
^-r'fe»f±T*<03-f ;v4d«^f^J^«. jittJ3-r ;W4 ' 

(d) tc5^-rfe©«T*ro3>f;V'4*s^J^}^<^, 5iJnj3 
'f;U4- *tKa^;w4ta;:*:ffi<ElT5jia#)^J^«t?* 
0, cn^ttT5?©n-f;i'4*tj^d«Sv»^J^}^®^ 

[0 0 2 0] ^fc03 (e) C^-rfe««T*®3-f;W 
4A«ie^004«. jiJ!)n3'f;W4' *tR3^;W4a:«/hffi 
'(HfS2e-&Pf^*»i'PfeO, 03 (f) iCTp-rfeWliT* 
©3'f;i'4Atjse-&ii^?^4^. 3itn3'f;w4' 
i^±mm-^m-^mm^-r^&*)^ as (g) tcTP-rfero 

-i;;i/4<h«S/hffi<H-r^#)^J^^^-J?*'3' S3 (h) \zm 
^, ^<r>m.\zzi-( m^-^wmsm-h^<j)m^u-^^ 

[0 0 2 1] ^<Dmz:i?-mMmzii^wmm.^'y 

[0 0 2 2] <3< ;WSS3^*fe®ia^>04 (a) 71»S 

( c ) \t.mu^ 5 0^nmmnm.\znmm%^y h ©m^ 

[0 0 2 3] S-r04 (a) (C5^-rSSjt*^«^ 

«s 1 ±icje)o $T w 1 1 ^m\.tcmzm&^B^<n 

lcJ;oTT*co3'f;V4«f^fiicbrc^> jiasnyicio 
-pfc4^ffi-eSKjilinn'f;i'4' sm»*o#tcJ:oTf^ 



ji,7i^-A7Ra5je>o^T«jKi i*^i^*^ti, ^^c^^-e 

#<^-S2»-&J^J^*t«>^<^''4Rt^4' i:m^t^^t 

[0 0 2 4] Sfc04 (b) iz^tUM:lsmi^ Mei^ 
;KlC#«8ttS« 1 ±lca?)o*TiftlS 1 1 SJSUfcm(c^ 

«?)^^tJ;oTT;5«»n-f;l/4*fpjKUfc«> ±Si5nT 

V.-A7' sj^fiKU c«jitti7W-A7' ra©n-r;v 
4 iiiciija 3 'f ;v 4 o # J: o T«ia-r s *> © 
-T?i&i>. ;zo:lsm\z^rni^y V^mz\^o\zU-Dxm 
SB04 (a) *]!igC»llrIt'<T»rffi«©:'c€r<;^2)M-&}^ 

}g4^on'f;u4s.c;4' ^m^-r^^tt^'^^^.. i«s> 

o^Tffi^l l^i^*^^ n^;W4§rSrii&o€T«&Ki: 

bTjetti^w-A?' *f^fiS£«('iiJn3^;i'4' ^#fi!c 

[0 0 2 5] 5;»c04 (c) (r^-rajt:;&ffitt« flSsBi^ 
<ttc#att»« 1 ±irs?)-5^T*K 1 1 ^mi^fcmzm 

m»* o # tC =b o TT*© 3 -r 4 Sr fP^ b fc^lC'f :t 

H jfe^gf^)-© ^-f 4 <0±«Sg?^i-^ 0^©»t-^* ^"^ 

U-A 7 , rmtb-:> 1 1 S:t/=X h y/'^-m 8 * 
M5*b, cn6.3-f;P4S.t^4' K«^5RtX^-yH 

>&m^r^, :i<Dm\z:^m\zi:^m^:^m^. -i^ys. 

U >i^Bt©>^ /^-IK 8 StfJiaS t bT 2 ©©a -f 

[0 0 2 61 ^o)m\zii^^mm\zi:n\,m^=^ry^^ 
^<r>u-m^ ^^7^.^f\z&m<nu-( h-Dmmmm.^ 

^^->Scr*5!Wl-«toTf^81bife*i^. ± 
»©JK^37©}^«Sr¥iii«CSS^bfc«« ( : '^'V 
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[0 0 2 7] 

1 1 

R' =R (it^gBfd^+^ffigC9l^xn'f;wpjiJn^) 

[0 0 2 8] 
[^2] 

R' =R (1/4 + 3/4X1/2) =5/8R 
R* r^^WtciSn-fjW^fi^iOSCtffl R : 

[0 0 2 9] 

-5, *fc*5S5q{cJ:S»ijg*fett. H^^tciaj-5tr 



[01] 




^•:>X^mii^iz^ < ts.^ u-i^^\z% i ©SIPK 

[01] ^f&m<D-mmmiz^^mmmfs.^y i^^wim 

[02] *S§?«©flS©|li!fS«^{cJ:^?S^«^'\>> HSriJi 

[051 «e*tt«»Cj;S?»g{a^'\-;/K*iJiWTSfc* 
©0. 

[i^^oia^^] 

l-*i8ttS«. 2-T]a3T. S-^-v-yriS. 4- 



[02] 

m 2] 



(a) 
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